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A B S T R A C T
Resistance against macrocyclic lactones is emerging in Psoroptes ovismites, the cause of psoroptic mange in sheep
and cattle. Therefore, sustainable mange control approaches should be implemented to prevent or slow down
resistance. To ensure a proper implementation of such approaches, it is crucial to understand the factors that
may impede or facilitate adoption of these practices among farmers. A conceptual model that combines insights
from the Theory of Planned Behaviour (TPB, Ajzen, 1991) - a theory that predicts human behaviour -, with
insights from behavioural economics (Camerer, 2004; Samson, 2016) – a theory that assumes that behavioural
biases or reasoning errors are pervasive in decision-making -, was developed to predict farmers’ adoption in-
tention. In particular, this paper examines how behavioural economics can inﬂuence farmers’ beliefs related to
sustainable mange control and through which pathways these biased beliefs can predict adoption intention.
A cross-sectional survey study amongst 174 Belgian Blue cattle farmers has been conducted and Structural
Equation Modelling was used for analyses. In particular, the model shows that farmers’ positive attitudes to-
wards a sustainable mange control method (attitude) and their perceptions of how others evaluate the sus-
tainable control methods (subjective norms) more strongly predict adoption intention than perceived beha-
vioural control. Additionally, the model shows that adoption intention is explained by the bandwagon bias -the
belief that other farmers have a positive opinion about the control method-, and availability bias - farmers who
have the belief that mange occurs often on their farm – through the determinants of TPB. Although this
bandwagon bias inﬂuences farmers adoption intention, the rather low presence of availability bias might explain
why adoption intention of a sustainable mange control method is limited. Next, retaining to the default treat-
ment (default bias) inﬂuences farmers’ belief that they are capable of implementing control methods on their
farm (perceived behavioural control), while the belief that implementing a control method is perceived as a cost
for their farm rather than being beneﬁcial (loss aversion bias) negatively inﬂuences attitude and perceived
behavioural control. We further discuss important implications that can incite farmers’ adoption intention.
1. Introduction
Psoroptic mange, caused by the Psoroptes ovis mite, is a major issue
in sheep and cattle. Belgian Blue cattle are particularly susceptible to
the disease. It is a severe, debilitating skin condition that leads to sig-
niﬁcant economic losses (e.g., lower reproductive rate and weight
losses) (Lonneux et al., 1998; Mullen and Durden, 2009) and endangers
the health and welfare of infested animals (Blutke et al., 2015). Infested
animals can be treated with topical acaricides (e.g. amitraz, ﬂu-
methrine) or macrocyclic lactones (e.g. ivermectin, doramectin, mox-
idectin) (Lekimme et al., 2010; Sarre et al., 2012). However, treatment
failure with macrocyclic lactones has been attributed to developing
resistance of P. ovis mites to the current treatments (Lekimme, 2010;
Lifschitz et al., 2018). Treatment failure and the emerging resistance
against macrocyclic lactones emphasizes the need for adopting more
sustainable mange control approaches. Sustainable mange control re-
fers to the implementation of diagnostic tools on farms to inform
farmers about the correct treatment approach. Diagnostic tools can
inform farmers whether their cattle are infested with P. ovis mites and
whether the mites are resistant for macrocyclic lactones. Based on those
results, farmers can apply a correct treatment method which will
eventually lead to a less frequent treatment of mange and ﬁnally lead to
sustainable mange control. The implementation and adoption of these
sustainable parasite control approaches at farm level often requires a
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behavioural change from the farmer. Behavioural change however, is
diﬃcult to induce and sustain, even in situations where the desired
behaviour is aﬀordable and practical (Panter-Brick et al., 2006; Ellis-
Iversen et al., 2010). Behavioural interventions are more eﬀective when
they are aimed at important antecedents of behaviour and at removing
barriers for change (Steg and Vlek, 2009). This emphasizes the need to
get a more in-depth understanding of the factors that may aﬀect
farmers’ adoption intention of sustainable mange control approaches.
This study seeks to explore the factors that inﬂuence farmers’
adoption intentions, based on insights from the Theory of Planned
Behaviour (TPB), through the lens of behavioural economics. The TPB
is a more rational theory that argues that human behaviour is guided by
diﬀerent beliefs concerning a particular behaviour, which form atti-
tudes towards this behaviour, perceived subjective norms (i.e., opinions
of important others about the behaviour) and perceived behavioural
control (PBC, i.e., estimation of one’s ability to perform a behaviour),
which eventually leads to behavioural intention and behaviour. This
theory has provided valuable insights regarding animal health man-
agement (Ajzen, 1991; Ellis-Iversen et al., 2010; Sommer, 2011; OECD,
2012; Vande Velde et al., 2015). Behavioural economics on the other
hand emphasize that human decision making is often not rational, but
inﬂuenced by behavioural biases, which refer to reasoning errors that
may aﬀect a particular judgement or behaviour (Polonioli, 2012;
Frederiks et al., 2015; Samson, 2016) and has recently been suggested
to be a promising theory to better understand farmers’ disease control
behaviour (Huijps et al., 2010; OECD, 2012; Wolf, 2017). The objective
of this study is therefore twofold: (1) to explore the role of behavioural
biases in farmers’ mindset that inﬂuence their salient beliefs about
mange control approaches, and (2) to develop a model that explores
how these biased beliefs can supplement the TPB factors to better
predict farmers’ intention of adopting sustainable mange control ap-
proaches. The insights gained from this study will be used to formulate
recommendations regarding the design of communication campaigns to
promote a more sustainable treatment of mange among farmers.
1.1. How the Theory of Planned Behaviour can be used to predict
sustainable mange control approaches
When trying to understand preventive management on dairy farms
and animal health related behaviours, several authors have drawn on
“The Theory of Planned Behaviour (TPB)” (Ellis-Iversen et al., 2010;
Garforth, 2010; Vande Velde et al., 2015). The TPB (Ajzen, 1991; Ajzen
and Fishbein, 2000) is a socio-cognitive theory that suggests that be-
havioural decisions are the results of a reasoned process (Sommer,
2011). According to the TPB, the predictor variables - attitude towards
the behaviour (i.e., positive or negative evaluation of the behaviour in
question), subjective norms (i.e., perception of the opinion of important
others) and perceived behavioural control (i.e., perception of the ability
of performing the behavior) – can predict farmers’ behaviour through
behavioural intent (Ajzen, 1991; Vande Velde et al., 2015). In parti-
cular, we can expect that when farmers have positive attitudes towards
the sustainable mange control method, and when they think that im-
portant others (i.e., subjective norms) are positive towards the adoption
of such control methods, and think they are capable (i.e., perceived
behavioural control) of implementing such control methods at their
farm, they will be more likely to adopt this sustainable mange control
approach.
Despite the widespread application of the TPB, a common criticism
is that it assumes that all behaviour is rational, requires a high level of
cognitive eﬀort and fails to take into account irrational determinants of
human behaviour (Conner and Sparks, 2005). In practice, farmers’
decision making is hardly ever fully rational and there are other aspects
that may more heavily inﬂuence the decision-making process of farmers
(Huijps et al., 2010; Lam et al., 2017). Indeed, Jansen and Lam (2012)
emphasize that when a farmers’ cognitive capacity is low, the TPB alone
will be insuﬃcient to predict their behavioural intention and other
factors - such as heuristics and cognitive biases – also have an inﬂuence.
More speciﬁcally, the explanatory power of TPB stems from the in-
tegration of salient beliefs into the model. These salient beliefs refer to
beliefs about consequences of the behaviour, beliefs about the norma-
tive expectations of other people and beliefs about the presence of
factors that facilitate or hinder the adoption of a given behaviour
(Ajzen, 1991; Sommer, 2011). Salient beliefs are based upon back-
ground factors (e.g., emotions, personality traits, experience) and they
can be used to understand how the determinants of the TPB are formed.
Although these salient beliefs allow researchers to explore the relevant
factors that form the predictor variables and their eﬀect on adoption
intention (Ozkan and Kanat, 2011), most research only focuses on
global measurements of attitude, subjective norms and PBC to predict
behavioural intention (Hamilton et al., 2017).
Since these salient belief constructs provide an extension me-
chanism to integrate additional constructs into the conceptual model
(Ajzen, 1991), this study will investigate whether farmers’ salient be-
liefs about sustainable mange control approaches are biased and how
they can predict farmers’ adoption intention of sustainable mange
control approaches through the principles of behavioural economics.
1.2. The role of biased beliefs to understand sustainable mange control
approaches
Classical economic theory is based on several fundamental as-
sumptions, such as a persons’ economic rationality, utility maximiza-
tion and perfect information. However, in animal health economics,
farmers’ behaviour may deviate from these assumptions and decisions
not always appear to be based on a rational and well thought out cost-
beneﬁt analysis (Huijps et al., 2010; Bocquého et al., 2013). Insights
from behavioural economics might provide more insight into this de-
viant behaviour. It seeks to enrich the standard economic model by
using insights from psychology to understand why individuals often act
in a suboptimal way (Huijps et al., 2010; Wolf, 2017). It attempts to
explore the patterns of how people act irrationally by assuming a
bounded rationality in consumer decision-making (Simon, 1972;
Frederiks et al., 2015; Wolf, 2017). Bounded rationality assumes that
behavioural biases - resulting from reliance on mental shortcuts or
cognitive heuristics - are pervasive when making decisions in complex
situations (e.g. uncertainty, risk) (Simon, 1972; Frederiks et al., 2015).
There are many aspects of behavioural economics that have been ex-
plored empirically, but generally, a behavioural bias can form a source
of cognitive pitfall where people make systematic reasoning errors
(Kahneman and Tversky, 1996) or can be an adaptive-thinking ap-
proach (Gigerenzer and Goldstein, 1996), meaning that heuristics are
used as ‘smart heuristics’ in relation to the environment and lead to
better and more eﬃcient decision-making. Thus, a behavioural bias can
be adequate in many situations as it can provide a fast judgement when
cognitive capacities are limited, but it can also lead to undesirable
behaviour that violates rational assumptions as a result of false beliefs
(Camerer, 2004; Wolf, 2017).
Several authors emphasize the fact that behavioural economics
show great potential when applied to farmers’ best management prac-
tices and animal disease control behaviour (Huijps et al., 2010; OECD,
2012; Wolf, 2017). For example, Wolf (2017) emphasizes that beha-
vioural economics can improve the eﬀectiveness of designing animal
health policy implications aiming to change farmers’ behaviour. Huijps
et al. (2010) illustrated in an experimental research the presence of loss
aversion, a behavioural bias, in dairy farmers’ decision-making. A re-
view of all behavioural biases goes beyond the scope of this paper, but
we highlight four important behavioural biases that have been found to
play a role in animal disease responses on farm level: availability, loss
aversion, bandwagon and default bias. In our study, we explore whe-
ther farmers’ salient beliefs about sustainable mange control ap-
proaches are biased due to these principles and how this can predict
farmers’ adoption intention.
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First, the availability bias suggests that people judge the probability
of a future event based on how easy those events are to imagine or
retrieve from memory (Lichtenstein et al., 1982; Frederiks et al., 2015).
As such, farmers only seem to rank worm control as a high priority
when the problem becomes visible through substantial production
losses or evident disease (Vande Velde et al., 2018). Conceptually, we
suggest that when farmers (believe that they) have experienced many
problems with mange on their farm, the implementation of sustainable
mange control approaches would be seen as beneﬁcial for their farm to
prevent future outbreaks and therefore inﬂuence their adoption inten-
tion positively through the principles of the availability heuristic.
Second, the loss aversion bias indicates that people attach more im-
portance to losses than to equivalent gains (Kahneman, 2003; Huijps
et al., 2010). As such, it appears to be more eﬀective to motivate
farmers to improve their mastitis management by implementing pe-
nalties rather than giving bonuses (Lam et al., 2017; Valeeva et al.,
2007). Related to the adoption of sustainable mange control, we believe
that farmers’ estimation of the cost of implementing such sustainable
mange control methods will strongly aﬀect their adoption intention. In
particular, when they perceive the cost as too high, it will inﬂuence
their adoption intention negatively through the principles of loss
aversion bias. Particularly, farmers will not only focus more on the
perceived costs than possible beneﬁts of implementing control methods,
the beneﬁts are also rather abstract and only visible in the long run,
while the costs are immediate and high.
Third, the bandwagon bias serves as a ‘smart heuristic’ in uncertain
situations, and implies that people have the tendency to follow the
behaviour of others instead of using their own information (Frederiks
et al., 2015; Samson, 2016). An increasing number of studies shows that
farmers are not only driven by monetary concerns but also by social
concerns – that shape a farmer’s behaviours in relation to those of other
farmers (Carlsson et al., 2007; Mzoughi, 2011). For example, Mzoughi
(2011) found in his study that farmers were more likely to adopt or-
ganic farming when they expected to get social approval. Related to our
study, we suggest that farmers’ belief about the opinion of relevant
others, and more speciﬁcally, when they think that other farmers have a
positive opinion about sustainable mange control methods, they will be
more inclined to adopt the sustainable mange control approach through
the principles of the bandwagon heuristic.
Fourth, the default bias suggests that people tend to resist change
and follow pre-set options, even when the alternatives provide more
beneﬁts (e.g., when they are ﬁnancially beneﬁcially) (Samuelson and
Zeckhauser, 1988; Frederiks et al., 2015; Wolf, 2017). This can be
explained by the fact that people do not want to waste energy, are
hesitant to insecurities related to adopting a new behaviour and aim to
stick to their habits. Previous literature has shown that farmers usually
have a positive attitude towards their current treatment, as they are
used to implement the treatment and this can form a barrier for be-
havioural change because they are inclined to stick to the default
treatment (Kaplan, 2004; Vande Velde et al., 2015). Conceptually,
when farmers would believe that they treat mange on their farm ac-
cording to their past experiences and habits (default treatment), this
would negatively inﬂuence their adoption intention through principles
of default bias as implementing new control methods would require
changing their default treatment.
Since this is the ﬁrst study to explore how the determinants of the
TPB can be predicted by biased beliefs, we examine the predictive
power of each of the four biased beliefs for each of the three TPB de-
terminants. This allows us to investigate how determinants of TPB are
formed or through which pathways the eﬀect of the biased beliefs on
farmers’ adoption intention are found.
2. Materials and methods
2.1. Conceptual model
The conceptual model relates the four biased beliefs to the three
TPB determinants, which in turn predict behavioural intent. The four
biased beliefs - availability bias belief, loss aversion bias belief, band-
wagon bias belief and default bias belief, - are linked to each de-
terminant of the TPB - attitude towards the behaviour, subjective norms
and perceived behavioural control. These determinants in turn predict
behavioural intent.
Fig. 1 provides an overview of our conceptual model.
2.2. Method
2.2.1. Participants
An online quantitative survey study was conducted among a
random sample of Belgian Blue Cattle farmers in Flanders, Belgium to
test the conceptual model. Survey data were collected through a
random sample survey of all Belgian Blue cattle farmers in Flanders,
Belgium. The database of Animal Health Care Flanders
(Dierengezondheidszorg Vlaanderen, DGZ) was used, providing the
most complete and up-to-date list of Belgian Blue cattle farmers in
Flanders, Belgium. Two thousand farmers were randomly selected out
Fig. 1. Conceptual model, based on the Theory
of Planned Behaviour (Ajzen, 1991) extended
with insights from behavioural economics,
used in a study to predict farmers’ intentions to
adopt suitable mange control approaches Bel-
gian Blue Cattle farms.
Note. Conceptual model: Integration of the TPB
and behavioural economics. The determinants
of the TPB are indicated in Font Bold, the
biased beliefs are indicated in Font Italic.
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of the total population of approximately ten thousand farmers through
an arbitrary number generator in Microsoft Excel. The survey was ad-
ministered in July 2017 using a mailing process. The survey was at-
tached to the monthly e-newsletter that the farmers receive from DGZ
containing a link to the questionnaire. Afterwards two reminders, re-
spectively after 14 days and 30 days, were sent out. A total of 174
usable surveys were returned (response rate of 9%). The mean age of
the respondents was 54.49 years (SD=11.55; 79% men; 21% woman).
2.2.2. Measurement instrument
Qualtrics software was used to draft the survey and collect the re-
sponses. The survey measured farmers’ intention to adopt a sustainable
mange control approach, which is the dependent variable in our model.
This variable has been measured with two items (r= .58, p < .001)
adapted from the ‘TPB Questionnaire Construction’ guide (Ajzen,
2002). More speciﬁcally, we asked if they were willing to change their
current treatment method by adopting a diagnostic tool. Additionally,
the questionnaire measured TPB-factors with existing and validated
scales adapted from the ‘TPB Questionnaire Construction’ guide (Ajzen,
2002; Vande Velde et al., 2015). Attitude towards diagnostic tools
(α= .87), subjective norms (α= .75) and perceived behavioural con-
trol (α= .80) were each measured with three items. The biased beliefs
were measured with self-developed scales consisting of two items per
construct as existing scales to measure these constructs are not yet
available. Availability bias (r= .77, p < .001), loss aversion bias
(r= .36, p < .001), bandwagon bias (r= .57, p < .001) and default
bias (r= .55, p < .001) all showed to be reliable constructs. All con-
structs were measured on a seven-point Likert scale ranging from
strongly disagree (1) to strongly agree (7). For a full overview of all
scales see Table 1.
The questionnaire started with socio-demographic questions about
the farmer (age, gender) followed by questions about the farm (e.g.
herd size, number of staﬀ, lifespan farm, etc.). Next, we asked questions
about the occurrence of mange on their farm and the used treatment for
mange, which allowed us to measure the biased beliefs - related to the
availability bias and default bias, and the predictor variables - attitudes,
subjective norms and perceived behavioural control. To conclude, we
asked questions about sustainable control methods to act against the
resistance of mange, which allowed us to measure the biased beliefs
related to the bandwagon bias and loss aversion bias. The questionnaire
was implemented in an online system (www.qualtrics.com, 2017,
Qualtrics LLC).
2.2.3. Analytic strategy and model speciﬁcation
Responses were coded in a database using the Statistical Package for
the Social Sciences (SPSS, IBM SPSS Statistics version 25.0).
Respondents’ demographics were assessed using descriptive statistics.
Diﬀerences in the strength of biased beliefs in farmers’ mindset in
relation to sustainable mange control approaches were explored using a
repeated measures Analysis of Variance analysis in SPSS.
Structural Equation modelling (SEM) was performed using the sta-
tistical software AMOS (Byrne, 2016). We performed SEM to validate
and measure the conceptual model (Fig. 1). We built a structural model
that applied the TPB, including the TPB determinants as predictor
variables and adoption intention as endogenous variable. After evalu-
ating this model, we estimated a second structural model in which we
tested the extended TPB model, using the four biased beliefs constructs
as predictor variables and attitude toward sustainable treatment
methods, subjective norms, perceived behavioural control (i.e. the three
constructs of the TPB) and adoption intention as endogenous variables.
We replaced all missing values by mean. Given that the χ2 is almost
always signiﬁcant and not an adequate test of the model ﬁt (Brown and
Moore, 2012; Kline, 2011), we also report the Comparative Fit Index
(CFI; Bentler, 1990), the Tucker Lewis index (TLI; Tucker and Lewis,
1973) (CFI/TLI > .90) and Root Mean Square Error of Approximation
(RMSEA; Steiger, 1990) (< 0.08).
3. Results
3.1. Descriptive analysis
Using a repeated measures ANOVA in SPSS, results indicated that
the strength of the biased beliefs diﬀered signiﬁcantly from each other
[F(2.63, 452.09)= 76.16, p < .001]. The beliefs related to the default
bias (M=4.81, SD=1.53) were the strongest, followed by the beliefs
related to the bandwagon bias (M=4.74, SD= .98), loss aversion
(M=3.99, SD=1.17) and availability heuristic (M=2.78,
SD=1.85).
3.2. Measurement model
The initial measurement model provided a good ﬁt to the data:
p < 0.05, χ2=1.23, TLI= .96, CFI= .97, RMSEA= .038 (CI:
.012–.056). Nevertheless, an analysis of the diﬀerent constructs showed
that the measurement of the latent construct ‘loss aversion’ could be
improved. More speciﬁcally, we found that the item ‘For me, the costs
and eﬀort to use this diagnostic tool would be high’ had low factor
loadings (.17). Following the rule of thumb that only variables with
loadings greater than .40 should be considered signiﬁcant in deﬁning a
factor (Kline, 2005), we decided to remove this indicator. Conse-
quently, the loss aversion biased belief has been entered as a manifest
variable into the model as only one item remained to measure this
variable. The adjusted measurement model provided a very good ﬁt to
the data with p > .05, χ2= 1.08, TLI= .99; CFI= .99, RMSEA=
Table 1
Descriptive statistics of key variable indicators used in a study to predict
farmers’ intentions to adopt suitable mange control approaches in Belgian Blue
Cattle farms.
M SD
Attitude towards sustainable control methods (α=.87)
Use of diagnostic tool to detect resistance of the mites is:
Bad - Good 5.49 1.46
Useless - useful 5.54 1.37
Disadvantageous - advantageous 5.24 1.32
Subjective norms (α=.75)
The opinion of important referents about mange and the treatment
of mange is important to me
5.06 1.29
The advice and information of important referents about mange and
the treatment of mange is important to me
6.17 0.88
Mange and the treatment of mange is deﬁnitely something I speak
about with important referents
6.17 1.20
Perceived behavioural control (α=.80)
The decision regarding the means to treat mange on my farm, is
under my control
5.35 1.42
I can easily command to use the means to treat mange on my farm 4.99 1.41
I can use the means to treat mange on my farm whenever I want 5.08 .99
Availability bias beliefs (r= .77)
How many times did mange occur on your farm last winter? 2.78 1.91
Do you perceive this as few or many cows that have been infected
with mange?
2.78 1.96
Bandwagon bias belief (r= .57)
It is important to me that my colleagues will also use the diagnostic
tool
4.87 1.22
My colleagues will have a positive image about the diagnostic tool 4.62 .99
Loss aversion bias belief (r= .36)
In general, it would be much eﬀort for me to use this diagnostic tool 4.02 1.45
For me, the cost and eﬀort to use this diagnostic tool would be high 3.96 1.38
Default bias belief (r= .55)
I always apply the same treatment 4.86 1.70
The treatment I give, is the default treatment I always give 4.84 1.77
Adoption intention (r= .58)
I am willing to act against the resistance of the mites by changing
my treatment behaviour
5.25 .95
I am willing to change my behaviour to act against the resistance of
the mites by adopting a diagnostic tool
5.45 .99
Note. Item 2 of ‘Beliefs related to loss aversion’ was deleted in our conceptual
model.
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0.022 (CI: .000–.047). All factor loadings were now greater than .40
(Fig. 2). Table 2 presents the correlations identiﬁed among the variables
in the path model. Table 3 provides more information about parameter
estimates.
3.3. Structural model
First, to build our model, we only investigated the TPB framework.
This model had a good ﬁt with p < .05, χ2=1.5, TLI= .96;
CFI= .96, RMSEA=0.056 (CI: .082–.336). Results show that sub-
jective norms (H2, β= .77, p < .001) were the strongest positive
predictor of adoption intention, followed by attitude towards sustain-
able control methods (H1, β= .59, p < .001) and perceived beha-
vioural control (H3, β= .23, p= .035).
Second, we ﬁnalized our structural model by adding and linking the
biased beliefs to the TPB factors (see Fig. 2). This allowed us to explore
how each of the TPB predictor variables are being formed and through
which pathway they inﬂuence adoption intention. The overall ﬁt of our
ﬁnal structural model even had a better ﬁt p < .05, χ2=1.25,
TLI= .97; CFI= .97, RMSEA=0.038 (CI: .056–.849). First, results
reveal that the availability bias only predicted subjective norms
Fig. 2. Structural model, based on the Theory
of Planned Behaviour (Ajzen, 1991) extended
with insights from behavioural economics, used
in a study to predict farmers’ intentions to
adopt suitable mange control approaches in
Belgian Blue Cattle farms.
Note. Only signiﬁcant pathways were included
in the ﬁgure. The determinants of the TPB are
indicated in Font Bold, the biased beliefs are
indicated in Font Italic. inﬂuence on determi-
nants TPB. *p < 0.05; **p < 0.01, *** p<
0.001.
Table 2
Correlations among the latent constructs used in a study to predict farmers’ intentions to adopt suitable mange control approaches in Belgian Blue Cattle farms.
1 2 3 4 5 6 7 8
1 Attitude
2 Subjective Norms .11
3 PBC .11 .09
4 Bandwagon bias belief .23** .26** .039
5 Default bias belief −.03 .09 .34** −.07
6 Availability bias belief .08 .20** −.07 .07 −.07
7 Adoption intention .45** .43* .17** .37** −.14* .31** .17* −.014
Note. PBC=perceived behavioural control.
* p < .05.
** p < .01, ***p< .001.
Table 3
Measurements: Parameter estimates used in a study to predict farmers’ inten-
tions to adopt suitable mange control approaches in Belgian Blue Cattle farms.
Indicator β B
Item1_Attitude .89 1.00
Item2_Attitude .88 .92
Item3_Attitude .85 .87
Item1_SubjectiveNorm .84 1.00
Item2_ SubjectiveNorm .70 .41
Item3_ SubjectiveNorm .72 .79
Item1_PBC .84 1.00
Item2_PBC .70 .83
Item3_PBC .73 .91
Item1_Availability bias belief .88 1.00
Item2_Availability bias belief .93 1.08
Item1_Bandwagon bias belief .68 1.00
Item2_ Bandwagon bias belief .97 1.36
Item1_Default bias belief .80 1.00
Item2_Default bias belief .66 .79
Note. PBC=perceived behavioural control. We did not include loss aversion
since it was entered in our conceptual model as manifest variable.
C. Mingolla, et al. Preventive Veterinary Medicine 169 (2019) 104695
5
(β= .27, p= .001), while it was not signiﬁcantly related to attitudes
towards the behaviour (β= . 09, p= n.s.) nor to PBC (β = -.05,
p=n.s.). Additionally, this availability bias led to adoption intention
through subjective norms (β= .25, p= .002). Second, our analysis
reveals that the loss aversion bias was negatively related to attitudes
towards the behaviour (β = -.26, p= .001) and perceived behavioural
control (β = -.17, p= .027), while it was not signiﬁcantly related to
subjective norms (β= . 05, p=n.s.). In addition, the loss aversion bias
did not indirectly aﬀect adoption intention through neither attitudes,
nor subjective norms. Third, bandwagon bias was positively related to
attitude (β= .20, p= .014) and subjective norms (β= .36, p < .001),
but not signiﬁcantly related to PBC (β= .10, p= n.s.) Results also
showed an indirect eﬀect on adoption intention through both attitude
and subjective norms (β= .39, p= .004). To conclude, the default bias
was positively related to PBC (β= .45, p < .001), but not to attitudes
towards the behaviour (β= . 01, p=n.s.), nor to subjective norms (β
=-.11, p= n.s.). No indirect eﬀect appeared of this default bias on
adoption intention through PBC. See Table 4 for an overview of all
indirect paths.
4. Discussion
This study examined which factors are important predictors of
farmers’ intention to adopt sustainable mange control methods. The
results of a survey study among a sample of Belgian Blue Cattle farmers
show that biased beliefs can provide a better understanding of why
farmers might be hesitant to adopt sustainable mange control methods.
The study examined how behavioural economics can provide insights
into how farmers’ beliefs related to sustainable mange control may be
biased due to behavioural biases related to the perceived occurrence of
the disease (availability bias), perceived cost related to the adoption of
the sustainable control method (loss aversion bias), wanting to retain to
their default treatment (default bias) and other farmers’ opinions of the
sustainable control method (bandwagon bias). Results of the survey
revealed that farmers were strongly attached to their current treatment
(i.e., default bias belief) and therefore believed that they are highly in
control to implement the sustainable control method to control mange
(i.e., PBC). Explanation can be found in the fact that applying the de-
fault treatment - whereas things remain the same - can reduce the
diﬃculty of performing the treatment to control mange, leading to the
perception of being capable to control mange (i.e., PBC). The fewer
obstacles a person anticipates, the greater the perceived control over
behaviour (Vande Velde et al., 2015). As no indirect eﬀect was found of
default bias belief on intention to adopt the sustainable control method,
it indicates that the default bias only inﬂuenced their perception of
being capable of implementing control methods on their farm. These
results indicate that the control method should be set as a default
treatment, as they already perceive that they are capable of im-
plementing control methods on their farm. This can incite the uptake of
the control method.
Second, the farmers in our sample strongly believed that other
farmers would have positive attitudes towards the sustainable treat-
ment method (bandwagon bias). This biased belief not only led farmers
to develop a positive attitude towards the sustainable treatment
method, but also to attach more importance to the opinion of other
farmers. Furthermore, results revealed that this bandwagon bias belief
also led to a higher intent to adopt the sustainable control method, both
through an increased attitude and increased subjective norms. These
results suggest that it is important to convince farmers that important
others have positive attitudes towards the sustainable control method
as it is an important predictor of adoption intent. This might be ex-
plained by the fact that the success of a sustainable control method
strongly depends on a wide adoption of the method. If farmers want to
prevent resistance of the mites, it is important that they implement a
collective approach in treating animals more sustainably, avoiding
mistreatment which may have led to developing resistance of the mites.
The importance of these relevant others has also been shown in other
studies on animal management (Mzoughi, 2011; Vande Velde et al.,
2015).
Third, results reveal that farmers only have a moderately biased loss
aversion belief. They do not strongly believe that the cost of im-
plementing a sustainable control method would be too high. This bias
however did negatively aﬀect attitude towards the behaviour and PBC.
The biased belief that implementing new treatment programs is per-
ceived as a cost for the farmer rather than being beneﬁcial, leads to a
negative evaluation of the behaviour. This biased belief also decreased
the perception of being able to control mange on the farm as this biased
belief forms an inhibiting factor to the behaviour - it increases the
perceived diﬃculty of performing the new treatment (e.g. time costs).
However, no indirect eﬀect on adoption intention through neither of
the pathways were found, indicating that these biased beliefs only in-
ﬂuence the determinants of TPB.
Beliefs related to the occurrence of mange (availability bias) on
their farm appear to be the least strongly developed. Important to
emphasize is that Sarre et al. (2012) reported that mange was present
on 74% of all Belgian Blue Cattle farms in Flanders. However, on most
of these farms less than 20% of the animals were infected. This can
explain the low presence of availability bias in our study, since we
speciﬁcally asked about the perception whether mange occurs often on
their farm. Despite this low availability bias, when farmers did have the
impression that mange occurred often on their farm, the opinion of
important others about the treatment of mange was seen as more va-
luable. In addition, this availability bias belief inﬂuenced adoption in-
tention through these subjective norms.
This is the ﬁrst study that makes a connection between behavioural
economics and TPB to address the limitation the TPB holds. We can
conclude that attitude is being formed by beliefs related to the band-
wagon bias and loss aversion bias. Subjective norms is being formed by
beliefs related to the bandwagon bias and availability bias and PBC is
being formed by beliefs related to the default bias and loss aversion
bias. Bandwagon bias and availability bias were the only biased beliefs
that inﬂuenced adoption intention through subjective norms and atti-
tude. These results support our assumptions that biased beliefs do in-
ﬂuence farmers’ rational thinking. Therefore getting insights into both
rational and irrational factors in farmers’ mindset and exploring how
they interfere with each other, might provide us a better understanding
of farmers’ sustainable mange control approaches.
5. Implications
The key insights from behavioural theories presented in this paper,
help us understand a farmers’ mindset, and consequently can guide the
design of eﬀective communication strategies to improve the adoption of
sustainable mange control approaches in Belgian Blue cattle farms.
Behavioural interventions (e.g. communication) should be framed in
such way to alleviate or hinder behavioural biases. We discuss four
possible implications to shift farmers’ behaviour in the desired direc-
tion. We emphasize the importance of integrating bandwagon and
availability bias in communication messages to stimulate the uptake of
Table 4
Indirect eﬀects of biased beliefs on behaviour intention in a study to predict
farmers’ intentions to adopt suitable mange control approaches in Belgian Blue
Cattle farms.
Path Estimate SE p value
Loss Aversion bias belief → Attitude → AI −.14 .094 .18
Bandwagon bias belief→ Attitude → AI .39 .08 .004
Bandwagon bias belief→ SNorms → AI .39 .091 .004
Availability bias belief→ SNorms → AI .25 .088 .002
Default bias belief→ PBC → AI .02 .116 .91
Note: PBC=Perceived behavioural control; AI=Adoption Intention.
C. Mingolla, et al. Preventive Veterinary Medicine 169 (2019) 104695
6
sustainable control methods. Advertisements should frame the desired
behaviour as both common and socially desirable and adopting a sus-
tainable mange control should be set as the norm. In addition, real life
examples or testimonies of farmers who had to cope with mange on
their farm, may activate the availability heuristic among farmers who
have no or little experience or. On the contrary, loss aversion bias needs
to be refuted because this aﬀects the overall attitude of sustainable
control methods and the perception of being able to control mange on
farms. Advertisements should be framed in terms of avoiding costs and
losses since loss- framed messages often have a greater inﬂuence on
behavioural change than gain-framed messages (Frederiks et al., 2015;
Lam et al., 2017). As the default bias positively inﬂuences perceived
behavioural control, the sustainable control method should be set as a
default treatment instead. The veterinarian can play an important role
in this matter. Many farmers put their trust in the expertise of the ve-
terinarian (Charlier et al., 2015), consequently the veterinarian should
automatically encourage the use of diagnostic tools as default before
oﬀering a treatment scheme.
6. Limitations and future work
As with all research, there are some limitations to this study. Our
survey only addressed the Belgian Blue cattle farmers since they ex-
perience most problems with mange- therefore this is not representative
for all cattle farmers in Belgium or abroad. In addition, although the
response rate is acceptable, it is possible that only the more engaged
farmers completed this survey. The model may work diﬀerently for
farmers that are less or more involved with the topic. In this study we
investigated the intention of farmers to adopt a sustainable mange
control approach by using diagnostic tools. Although intention is a
predictor of actual behaviour (Ajzen, 1991), we did not include this in
our model. The recommendations we have made above, are means to go
from intentions to actual behaviour. A next study could therefore be a
longitudinal study where the behaviour of farmers is investigated be-
fore addressing them with communication strategies (based on our re-
commendations) and compared to their actual behaviour after seeing
these communication strategies. Since this model is the ﬁrst to do this
extension, it could be further tested in other animal related disease
responses.
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